The temperature changes associated with total care nursing procedures were studied on 249 occasions during the first week of life in 25 preterm infants weighing less than 1500 g, 16 of whom weighed less than 1100 g. Large drops in both central and peripheral temperature occurred, with widening of the centralperipheral temperature gap. Recovery of the temperature after the total care procedure took up to two hours.
Patients and methods Temperature recordings were collected from 25 very low birthweight babies (less than 1500 g) admitted to the neonatal intensive care unit at this hospital. The infants were subdivided into those weighing above and below 1100 g, as infants weighing less than 1100 g (n=16) were nursed in humidified incubators for the first 14 days. The babies were routinely nursed naked and covered by a single layer of bubble plastic in closed incubators the air in which was controlled at the temperature of the infant's neutral thermal environment. " The temperature of the nursery was set at 28°C and the humidity at 40%.
Total care nursing procedures that were carried out during the first week of life were monitored. These consisted of mouth care, measurement of axillary temperature, nappy change, turning, heel pricking for measurement of blood glucose concentration, and rotation of transcutaneous probe sites. If the infant was ventilated, physiotherapy and endotracheal tube suction would often be included. This routine, performed four to six hourly, took about 20 minutes to complete but could vary from 15 to 45 minutes, depending on the nurse and the tasks required. Temperature probes were attached to the abdominal skin and the sole of the foot to measure core and peripheral temperatures, respectively. These measurements were recorded continuously by Simonsen and Weel 8000 series monitors and were fed into the MARY neonatal monitoring system installed in the unit.'2 This system (Meadowbank Medical Systems Limited) can record up to 16 channels of physiological and environmental data from each intensive care cot. Data were obtained every second, averaged every minute, and stored on the hard disk of the host computer.
Results
The birth weights of the babies ranged from 510 to 1500 g (median 920). The babies were born at gestational ages ranging from 24 to 31 weeks (median 27 p=0 087). In babies who weighed 1100 g or more, and who were nursed in non-humidified incubators ( fig 2B) , neither the central (r=0-036, p=0889) nor the peripheral (r=0A488, p=0181) temperature changes were significantly correlated with weight. There was no significant correlation between the temperature changes and gestational age.
Discussion
Heat is dissipated to the environment by radiation, convection, evaporation, and conduction, although heat loss from conduction is negligible from an infant managed in the neonatal intensive care unit. This study has shown that there is a significant temperature instability during routine total care nursing procedures. The change in temperature is often substantial-as much as 2 4°C centrally and 3 0°C peripherallywith slow recovery to normal. Previous work showed that heat losses are more pronounced for preterm compared with term infants because of the relatively large body surface areas, poor fat insulation, thin epidermal layers, and increased peripheral blood flow in premature babies. The immature homoeostatic reflexes for maintaining body temperature in these infants also contribute to the fall in temperature and the slow recovery, as it has been shown that preterm babies are unable to increase heat producion to any appreciable 8 9 extent.
These factors account for the higher heat loss, most notable in the periphery, in the lighter babies in our study. Heat loss would probably be more severe if these babies had not been incubated under humidified conditions in which heat loss by evaporation was minimal. The greater temperature drop in some of the heavier babies may be the result of higher heat loss by evaporation in non-humidified incubators.
Despite our attempts to maintain babies within the ideal thermal environment, there was an unavoidable fall in incubator temperature and humidity when portholes were opened for nursing care. Although we did not continuously monitor details of the incubator air temperature and humidity, it has previously been shown that incubator temperatures inevitably fall when the portholes or doors are opened.'3 In the small, sick infants in this study this led to a drop in the infants' temperature which only regained the normal values after about two hours.
In full term infants, hypothermia leads to an increase in the metabolic rate (and therefore oxygen demand) as the infant attempts to generate heat to regain normal temperatures.'4 15 In preterm jpfants with respiratory problems this may result in increased oxygen demand in a neonate whose oxygen requirements are already raised. This increased metabolic rate can cause acidosis, hypoglycaemia, and poor weight gain,4 and if the baby already has respiratory difficulties, it may contribute to respiratory failure. Sauer et al reported that in preterm infants changes in body temperature are not always accompanied by increased oxygen consumption3; they redefined the neutral thermal environment as 'the ambient temperature at which the core temperature of the infant at rest is between 36-7 and 37 3°C and the core and mean skin temperatures are changing less than 0-2 and 0-3°C/hour, respectively'. During the total care nursing procedures, this neutral thermal environment was obviously disturbed and did not recover for some time. We have no information from our study about whether the temperature was regained by an increase in metabolic rate or by a decrease in the rate of heat loss to the surroundings (by a reduction in the gradient from the baby to incubator) thus allowing the heat generated by the babies' stable metabolic rate to accumulate.
It is our routine practice to monitor the peripheral and central temperatures of all preterm and low birthweight babies admitted to our unit. This is done by a graphical display at the cotside (fig 1) . Close attention can be given to monitoring temperature changes during total care and other nursing and medical procedures. The procedures have now been modified to minimise fluctuations in temperature. For small babies the nurses increase the incubator temperature by one degree before their total care routine, and try to do the various tasks as quickly as possible, keeping a close watch on the monitor screen during the process. The visual feedback given by the computer as the procedure is carried out is important in reducing the thermal instability and possibly the thermal stress and metabolic demands on the baby.
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